A cluster of cholangiocarcinoma among printing company workers who were exposed to 1,2-dichloropropane and/or dichloromethane was classified by the Ministry of Health, Labour and Welfare of Japan on 1 October 2013 as "occupational cholangiocarcinoma". At the time of the diagnosis of cholangiocarcinoma, levels of c-glutamyl transferase, and aspartate and alanine aminotransferases were elevated, and had been elevated in some patients several years prior to the diagnosis. Regional dilatation of intrahepatic bile ducts without tumor-induced obstruction was characteristic in diagnos- 
CCA as "occupational cholangiocarcinoma". 3 Currently, 38 patients, some of whom were described in previous reports, are recognized as having occupational CCA. 1, 2, 4 In the present study, we review the epidemiology, clinicopathological and molecular biological findings, treatments and outcome of occupational CCA, and discuss the mechanism of carcinogenesis. At the time of diagnosis, serum c-glutamyl transferase (c-GGT) activity was elevated in all patients, serum activities of aspartate aminotransferase (AST) and alanine aminotransferase (ALT) and serum concentrations of total bilirubin were elevated in most patients. In some patients, serum c-GGT activity gradually increased for several years prior to their CCA diagnosis, followed by increased activities of AST and ALT. 11, 12 Such increased c-GGT activity must be related to 14 Immunohistochemical analysis using primary antibodies against S100P and cH2AX to evaluate neoplastic changes and DNA injury gave highly positive results for the cH2AX and S100P markers in invasive carcinoma, BilIN, and IPNB; but positive cH2AX results and negative S100P results for non-neoplastic biliary epithelium ( Figure 6 ). 16, 17 These results indicate that the carcinogenic process of occupational CCA comprised chronic bile duct injury and DNA damage in almost all the large bile ducts, along with induction of precancerous/preinvasive lesions and development of invasive carcinoma. Positive immunohistochemical expression of a theta-class glutathione S-transferase (GST) T1-1 (a key enzyme for DCM metabolism) was observed in foci of BilIN, IPNB and CCA as well as in non-neoplastic bile ducts. 17 No cirrhotic changes or other hepatobiliary diseases were detected in the non-cancerous hepatic tissues. 
| EPID EMIOLOGY

| MOLECULAR BIOLOGICAL FINDINGS
| TREATMEN TS AND PROGNOSIS
Of the 18 patients from the printing company in Osaka, 13 underwent surgical resection; outcomes in 17 of the 18 patients were previously reported. 19 Curative resection could not be carried out for occasional PD-L1 expression was observed in precancerous/preinvasive lesions such as BilIN and IPNB. 21 These results imply that an immune checkpoint inhibitor may be a promising therapeutic option for patients with occupational CCA.
| ME CH ANISM OF CARCIN OGENESIS
In the printing company in Osaka, large amounts of chemicals, including chlorinated organic solvents, were used to clean ink residues. Epidemiological studies have suggested DCP and DCM to be causative agents. 1, 2, 5, 6 Other chemicals used in this company were However, detailed mechanism of carcinogenesis by chlorinated organic solvents is still unclear. In the experimental models using animals, exposure to such chemicals could not induce the CCA.
Further investigations are necessary to elucidate the carcinogenic process.
8 | POLICIES BY JAPANESE GOVERNMENT
AND WHO
As described above, The Ministry of Health, Labour and Welfare of Japan classified CCA as a result of exposure to long-term high concentrations of DCP and/or DCM as an "occupational disease." The Japan Society for Occupational Health made similar classifications. 23 
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